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Imagine you are planning an algebra lesson involving the roots of parabolas and you have 
decided to base your lesson on the three tasks listed in Fig. 1. Assuming that your students have 
some experience with factoring quadratics, solving equations, and graphing, but no experience 
with completing the square, calculating a vertex, or quadratic formula, consider how you might 
sequence these tasks. How might the potential mathematical goals change based on the 
sequence? Are there any benefits to student interest or engagement by ordering the tasks in one 
sequence over another? Note: The reader is encouraged to solve these tasks as algebra students 
and consider these questions before proceeding. You may be surprised. The tasks have been 
provided in a form that allows a reader to cut them apart and experiment with different 
sequences.  
 
 
Fig. 1 Three tasks adapted from Algebra Connections (Dietiker, Kysh, Sallee, & Hoey, 2006). 
 
 There are many reasons why an algebra teacher might prefer one sequence over another, 
and content goals are certainly an important factor. However, there are also other qualities that 
teachers can control through task selection and sequencing that often receive less attention, such 
as how mathematical tasks can be purposeful, interesting, and coherent to students. Sadly, too 
many secondary students would say that mathematics is boring. This sentiment is captured 
perfectly in this description by a student teacher, after observing a Grade 10 math lesson:  
 
I don't know how they stand it. I couldn't stand it, and I wasn’t even there all day. The 
lessons are so monotonous it makes you crazy. They just sit there and sort of listen or 
take notes or respond to the same leading, empty questions. I just thought with the 
Standards and all the new technology and everything that it would be better than when I 
was in school. But it’s not. And yet, it absolutely has to be. We can’t just keep doing the 
same old thing. (Allen-Fuller, 2010, p. 231) 
 
 Arguing that mathematics can instead be exciting and full of surprises, Michael George 
(2014) recommends that teachers develop mathematical stories, with plot twists and suspense. 
The approach of viewing a mathematics lesson as a sequence of acts that makes the 
mathematical focus compelling has gained growing appreciation and support, for example, in the 
widely disseminated 3-act plays (Meyer, 2011). Yet creating lessons that capitalize on the 
captivating nature of stories may seem daunting to mathematics teachers, particularly if they 
have had limited experiences with intriguing mathematical sequences themselves.  
A. Factor  
and solve to find the 
roots of  
. 
B. Josh says that 
 is 
equivalent to 
. Do you 
agree? If so, how can 
you use this expression 
to find the roots of  
? 
C. Use your graphing 
calculator to display 
the graph of 
. 
 
 Estimate the roots. 
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 This article will explain how teachers do not need to create mathematical stories from 
scratch to make them interesting. In fact, by using non-special tasks from a textbook such as 
those in Fig. 1, a mathematical story can be developed that can increase the curiosity and interest 
of students. Drawing from my personal teaching experience, as well as my research with high 
school mathematics teachers, this article offers insight into how mathematics lessons can be 
thought of as mathematical stories with opportunities for dramatic suspense and resolution. In 
addition, this article will help show how the ability to identify the mathematical stories of lessons 
can lead to an increase in mathematical coherence of lessons. 
   
The Role of Sequence in Narrative Stor ies 
 Stories can be thought of as a sequence of events that unfold and help a reader connect a 
beginning and an end. The way in which events are sequenced can affect the meaning of the 
story (what the story is about), the meaning of some of the events, and the effect on the reader 
(i.e., is the reader amused? Bored?). To understand the impact of sequencing, consider the 
different stories that could be told with the scrambled cells of a comic puzzle in Fig. 2. 
 
Fig. 2  A scrambled comic excerpted from GAMES JUNIOR KIDS’ BIG BOOK OF GAMES. 
Copyright © 1987, 1988, 1989, 1990 by PSC Games Limited Partnership. Used by permission of 
Workman Publishing Co., Inc., New York. All Rights Reserved. 
 
 You may have determined that the sequence F-A-E-C-D-B (see Fig. 3) allows the reader 
to follow a logic that connects the adjacent events. For example, the unbroken vase in F makes 
sense if it comes before it is broken in A. Note, however, that slight changes in the sequence can 
have a large impact on the story -- moving cell A to the end would change the meaning of the 
story to be about a boy who does not learn from his mistakes. Other sequences (such as B-D-F-
A-E-C, see Fig. 4) can change the meaning of part of the story to its opposite (such as changing 
the meaning of cell D from undressing to getting dressed). Therefore, events of stories get much 
of their meaning (and purpose) from the events around them. 
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Fig. 3  Solution to the comic in Fig. 2. 
 
 
Fig. 4  A different story sequence using the comic cells from Fig. 2. 
    
Mathematical Stor ies in Research and Theory 
 Similarly, mathematical lessons are sequences of events (such as tasks, activities, or 
discussions) that ideally connect a beginning with an end in a meaningful way. Therefore, 
mathematics lessons can be interpreted as mathematical stories. Although it is sensible to assume 
mathematical stories need to be filled with “story problems” (contextual problems frequently 
encountered in textbooks), mathematical stories are not limited to these. In fact, I deliberately 
selected the three tasks in Fig. 1 that do not include traditional word problems (or any 
remarkable tasks for that matter) to demonstrate that an elaborate context is not necessary to 
think though mathematical sequences this way. Instead, I’m using the term mathematical story to 
describe the way the mathematical content unfolds across a sequence of a lesson (Dietiker, 
2015). The mathematical characters of these stories are the mathematical objects of the lesson, 
such as  y = x
2 − 6x + 3 , while the mathematical actions are procedures, such as rewriting 
function  y = x
2 − 6x + 3  as  y = (x − 3)
2 − 6 . Mathematical stories also take place in mathematical 
settings, which are the representations (such as symbolic or graphic) in which the events occur. 
The moral of a mathematical story is the takeaway message of the story. 
 Just as with narrative stories, mathematical stories rely on the connections between the 
mathematical events (that is, the part of a mathematical story where things happen).  This means 
that to make sense of a mathematical story, a reader enters each part with a particular perspective 
resulting from the prior part. If the relationship between parts of the sequence is not evident, the 
resulting mathematical story will be incoherent.  
 Unfortunately, research provides evidence that the mathematical lessons found in the 
U.S. are often not coherent. After studying the relationships between the content found in 83 
eighth-grade mathematics lessons, the TIMSS Video Study (2003) found that typically, 
mathematics lessons in the U.S. contain activities that are mathematically unconnected, resulting 
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in a lack of coherence across the lesson. Since mathematical stories (like literary stories) rely on 
the connections between its parts, viewing a lesson as a mathematical story can enable U.S. 
teachers to recognize incoherence and support the making of adjustments to improve the 
coherence of mathematics lessons. 
 However, the sequence of mathematical tasks and activities within a lesson can affect 
more than its mathematical coherence. Recognizing the potential mathematical story of written 
tasks can enable a teacher to capitalize on opportunities of student excitement or intrigue. To this 
end, the Enhancing the Potential of Intended Curriculum (EPIC) Project studies how teachers 
enact mathematics lessons from written tasks and examines how students react to certain 
sequences. Its analysis has shown that teachers can create mathematical stories from written 
tasks, withholding and revealing information in a way that creates opportunities of suspense and 
intrigue for their students (Brakoniecki, Miller, Richman, & Dietiker, 2015). The high school 
mathematics teachers in our study, during a professional development on the design of 
mathematical stories, also shared insight into how this framing supports lesson planning and 
reflection. The next section describes a task sort activity used with high school teachers in the 
professional development of our study. In addition, some of the teachers’ insights from the 
professional development are shared at the end of this article. 
 
Sequencing Tasks into Coherent and Compelling Stor ies 
 
 
Fig. 5  Tasks in C-B-A sequence. 
 
  What types of mathematical stories can be formed with the three algebra tasks given at 
the start of this article? For the sequence C-B-A (see Fig. 5), the mathematical story asks 
students to first graph a parabola and estimate its roots by approximating the two x-intercepts. 
With these identified, task B then introduces a way to rewrite the quadratic expression and 
prompts students to use this new expression to solve for the exact roots. Task A then prompts 
students to factor the original quadratic expression. Assuming that students do not yet know how 
to factor over irrationals, this sequence offers the opportunity for students to consider how they 
could use the exact roots from task B to write a pair of factors (i.e.,  (x − (3+ 6))(x − (3− 6)) ). 
Note that in this sequence there is no indication before entering task B that there is any need to 
rewrite the quadratic; this new expression is given with no apparent purpose. In addition, by 
starting with the graph, students do not get to wonder whether t he quadratic has roots; the roots 
are clearly evident from the start.  
B. Josh says that 
 is 
equivalent to 
. Do you 
agree? If so, how can 
you use this expression 
to find the roots of 
? 
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Fig. 6  Tasks in A-C-B sequence. 
 
 In contrast, consider the mathematical story formed by A-C-B (see Fig. 6).  Assuming 
that students have only been factoring expressions over rational numbers, they are likely to find 
that the quadratic in task A is not factorable and then claim that no roots can exist. Then, when 
task C prompts students to use the graph to estimate the roots, students who assume that the 
parabola does not have x-intercepts will be surprised to see it does! This surprise can spur 
students to ask How could I have known that the quadratic has roots when it was not factorable? 
Task B offers a way to answer this question by solving an equivalent expression.  Note that the 
need to rewrite the quadratic is now purposeful; Josh is a hero, offering a strategy that works 
when factoring fails. Also, the initial factoring task has a purpose of creating tension and setting 
up a surprise (only, it is not realized until task C).  
 This activity demonstrates that tasks do not necessarily need to be specially designed to 
create suspense or to generate surprise. Rather, tasks can be sequenced to offer dramatic conflict, 
and being able to recognize the mathematical story enables mathematics teachers to take 
advantage of potential dramatic opportunities in class. For example, when I teach with the tasks 
in the sequence A-C-B, I assign task A without any hints of what will occur to student groups, 
knowing that they may need to talk when they have difficulty factoring. When I sense students 
have hit a roadblock, I then pull the class together and ask students to share their results and 
reasoning. I then ask for predictions for the roots on the graph, at which point students typically 
claim that without being able to factor, the parabola should not intersect the x-axis. Without this 
discussion, students could possibly have entered task C without making a prediction, which 
would eliminate the surprise. I then have a volunteer graph the parabola for the whole class (on a 
projected image). Sometimes students are in such disbelief that they assume the parabola was 
graphed incorrectly – leading to increased scrutiny of the function entered into the calculator. 
During the graphing, I listen carefully to the student reactions. This enables me to pick out and 
repeat student questions that are typically similar to, “what?” or “how can that be?” Repeating a 
student’s question allows the discussion that follows about the relationship between the roots and 
the quadratic to be authentic, driven by student interest and curiosity. In addition to enjoying this 
moment, I am aware of the increased attention of every student; students who rarely volunteer 
want to talk about it. Therefore, I look for the willingness to participate from some of my most 
reluctant students, so I can make sure they “have the floor.”  
 
Concluding Remarks 
 Understanding how to read for mathematical stories across tasks enables teachers to read 
their own mathematics curriculum materials for hidden opportunities of surprise or wonder and 
B. Josh says that 
 is 
equivalent to 
. Do you 
agree? If so, how can 
you use this expression 
to find the roots of 
? 
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then capitalize on these opportunities in class. Taking advantage of these opportunities can lead 
to triggered situated interest in students, which when repeated can lead to the development of 
personal interest in mathematics (Hidi & Renninger, 2006). Enacting a sequence so that it offers 
dramatic conflict can also offer students a memorable experience and, since it increases student 
attention, lead to more learning by students (Egan, 1988).   
 During a professional development with the EPIC Project, High School mathematics 
teachers shared how using the idea of mathematical stories offered them new insights about their 
written curriculum, lesson planning, and enacted curriculum. For example, one teacher reflected 
on the quality of the mathematical stories that they have delivered in their classes and recognized 
that they are repetitious and offer little that is unexpected or interesting. Another noticed that 
potential drama relies on how information is withheld or released, that giving away “the punch 
line” can eliminate intrigue about the phenomena under study.  One teacher noted that 
sometimes, he felt rushed and dropped the closure on repeated lessons.  He wondered, “If you 
are only getting conflict over and over, what type of story is that?” Finally, after learning about 
how mathematical stories can occur at not just the lesson level, but also across a chapter or 
course, one teacher pointed out how mathematical stories can be destroyed when mathematical 
sequences are shifted to fit topics in before a test. She noted that, “… in a novel, would you read 
chapter 1 and then chapter 3 and then chapter 7 and then come back to chapter 2? I mean, how 
screwed up would your story be?” 
 Learning mathematics does not need to be either a boring or a purposeless enterprise. 
Sequences of mathematical activities can be designed so that mathematics offers compelling 
insight for students and fun dramatic opportunities for teachers. Developing interesting 
mathematical stories is a way to organically support student questioning. It is a way to structure 
mathematical activities where students are compelled to wonder about mathematical phenomena. 
It also offers teachers enjoyable moments when students not only gasp or cheer, but also 
anticipate what comes next in the story. In short, drawing from the quote near the beginning of 
this article, it provides a way of interpreting mathematical content that enables mathematics 
teachers to avoid “doing the same old thing.” 
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